Objective To investigate the feasibility and sample size required for a full-scale randomised controlled trial of the effectiveness of acupuncture with non-steroidal antiinflammatory drugs (NSAIDs) for chronic neck pain compared with acupuncture or NSAID treatment alone. Methods A total of 45 patients with chronic neck pain participated in the study. For 3 weeks the acupuncture with NSAIDs treatment group took NSAIDs (zaltoprofen, 80 mg) daily while receiving acupuncture treatment three times a week. The acupuncture treatment group received treatment three times a week and the NSAID treatment group took NSAIDs daily. The primary outcomes were to determine the feasibility and to calculate the sample size. As secondary outcomes, pain intensity and pain-related symptoms for chronic neck pain were measured. Results With regard to enrolment and dropout rates, 88.2% of patients consented to be recruited to the trial and 15.6% of participants were lost to follow-up. The sample size for a fullscale trial was estimated to be 120 patients. Although preliminary, there was a significant change in the visual analogue scale (VAS) for neck pain intensity between the baseline measurement and each point of assessment in all groups. However, there was no difference in VAS scores between the three groups. Conclusions This pilot study has provided the feasibility and sample size for a full-scale trial of acupuncture with NSAIDs for chronic neck pain compared with acupuncture or NSAID treatment alone. Further research is needed to validate the effects of acupuncture with NSAIDs.
INTRODUCTION
Chronic neck pain is one of the most common complaints in the general population and can result in substantial problems including the cost of treatment, disability and absence from work. 1 2 In many cases chronic neck pain is due to non-specific disorders of the muscles, tendons, joints and bones of the neck in association with unspecified degenerative changes. 3 There are many treatments available for neck pain including drugs, physical therapy, manual treatments, immobilisation, local or epidural injection and patient education. 4 Acupuncture is sometimes used as an alternative to western conventional treatments for musculoskeletal pain, 5 and people are increasingly resorting to acupuncture treatments. 6 However, until now there has been a lack of definitive evidence to support acupuncture as an effective treatment in patients with neck pain. A recent systematic review showed that the effect of acupuncture remains uncertain, with some studies showing positive results in the short or long term while others show negative results compared with mobilisation and traction. 7 The effectiveness and safety profiles of non-steroidal anti-inflammatory drugs (NSAIDs) are recognised for their appropriate use for chronic diseases such as rheumatoid arthritis and also for acute diseases. 8 However, there is no evidence that NSAIDs are positively or negatively associated with clinically important outcomes in the short or long term compared with other medications, non-invasive interventions or sham interventions for neck pain. 7 Although complementary treatments have been considered necessary to supplement acupuncture or NSAIDs and improve treatment effectiveness for neck pain, the evidence from large-scale clinical trials remains inconclusive. We therefore undertook a pilot study to investigate the feasibility and sample size of the proposed design prior to a full-scale randomised controlled trial of the effectiveness of acupuncture with NSAIDs for chronic neck pain compared with acupuncture or NSAID treatment alone.
METHODS

Study design
This pilot study was an assessor-blinded randomised controlled trial. As a pilot study, the sample size of patients was fixed at 45 patients based on practical considerations and all patients who consented to participate in this study were enrolled.
Participants
Participants between 25 and 55 years of age with chronic neck pain were recruited from November 2009 to October 2010 through advertisements in local newspapers and the hospital's home page. The inclusion criteria were: (1) men or women aged 25-55 years; (2) symptoms such as neck pain or stiffness in the neck and shoulders lasting for 3 months or more; (3) a score of ≥5 on the visual analogue scale (VAS) at baseline. Patients were excluded if they (1) had received acupuncture or NSAID treatment for neck pain within the past 3 months; (2) had a serious medical disease or cancer; (3) had a history of spinal trauma, had undergone surgery on the neck or had systematic neurological or other skeletal disorders; (4) were pregnant or breast feeding.
Randomisation procedures
Using a computer-generated randomisation table, participants were randomly allocated into the following three groups: acupuncture treatment group (AC), NSAID treatment group (NS) and the acupuncture with NSAIDs treatment group (AN). This allocation was conducted independently of the clinicians involved in the treatment of the patients. As an assessor-blinded randomised controlled study, the researcher evaluating the outcome measure was blinded to the participant's treatment allocation.
Intervention
The acupuncture treatment in this study is described according to Standards for Reporting Interventions in Clinical Trials of Acupuncture recommendations. 9 For 3 weeks the AN group took an NSAID (zaltoprofen, 80 mg daily; C J Pharma Co, Korea) while receiving nine acupuncture sessions, the AC group received nine acupuncture sessions (three times a week) and the NS group took NSAIDs daily. The AC and AN groups received acupuncture treatment at the acupuncture points for chronic neck pain for 3 weeks by licensed Korean Medicine Doctors (KMDs) with at least 3 years of experience. KMDs discussed and practised the methods of acupuncture treatment mentioned in the protocol. Based on literature reviews of acupuncture for neck pain, the widely-accepted local and distal acupuncture points were selected bilaterally. [10] [11] [12] The standard points in the cervical region (local points) were SI9, SI10, SI11, SI12, SI14, BL11, BL12, TE14, TE15, TE16, TE17 and GB21 and the standard points on the extremities (distal points) were SI3, SI4 and BL65. In the acupuncture treatment groups, disposable stainless steel needles (0.25 mm×40 mm, Dongbang Acupuncture Needle Co, Korea) were inserted into the muscle to a depth of 20 mm. When the subject felt dull pain or the acupuncture sensation (de qi), the manipulation was stopped and the needle was left in place for 15 min. Patients in the NS and AN groups were instructed to take an NSAID (zaltoprofen, 80 mg) three times a day and record daily in a patient diary any doses and dates of missed medication. At each visit patients were asked to record in the diary any symptoms of illness or discomfort, supplemental medications taken or changes in the use of long-term medications.
Outcome measures
Our primary outcomes were to determine the feasibility and to calculate the sample size prior to carrying out a full-scale trial. The proportion of participants who finished the treatments and the sample size were calculated. Dropout ratios and adverse events were also investigated. As clinical outcomes, pain intensity and pain-related symptoms for chronic neck pain were measured. The patient was asked to mark on a 10 cm VAS the degree of pain in the neck experienced within the most recent week. 13 14 The Neck Disability Index (NDI), a validated condition-specific tool that is widely used in neck pain trials, was administerd. [15] [16] [17] The patient's health-related quality of life was measured using the well-validated SF-36, Beck's Depression Inventory (BDI) and Euroqol 5-D (EQ-5D). [18] [19] [20] [21] Each measurement was performed at weeks 0 (baseline), 1, 3 ( primary end point) and 7 by an independent investigator who had no knowledge of the treatment sequence or the type of treatment the patient had received before each measurement.
Data analysis SPSS V.18.0 for Windows was used for all statistical analyses. In seven cases there were missing data and,
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as such, Stochastic Regression Imputation was conducted for intention-to-treat analysis. The demographic and baseline assessments among the three groups were performed by analyses of variance (ANOVA) and χ 2 tests. To compare VAS for pain intensity among the three groups at the primary end point, analyses of covariance (ANCOVA) were conducted with the baseline score as a covariate. Repeated-measure analysis of variance was carried out to assess changes between groups, interactions between groups and observed time of VAS. The paired t test and Wilcoxon signed-rank test were used to compare baseline VAS, NDI, SF-36, BDI and EQ-5D data with follow-up at 1, 3 and 7 weeks in each of the three groups. The SD values of the primary end point variables were used to calculate the sample size using G*Power V.3.1.
RESULTS
Baseline characteristics
The baseline characteristics and outcome measurements of the patients allocated to the three groups are shown in table 1. Since the baseline pain intensity was significantly different between the three groups ( p<0.05), ANCOVA with the baseline pain as a covariate was used to analyse the VAS for pain intensity.
Enrolment rate and dropout ratio
An overall flow diagram of the study design is provided in figure 1. A total of 51 patients were screened to enrol 45 patients in the trial (with an acceptance rate of 88.2%). Of the eligible patients invited to participate, two refused because of the fear of acupuncture while four patients were experiencing pain intensity of <5 on the VAS. Forty-five patients were enrolled and seven patients did not complete the study (two for private reasons, two who rejected treatment, two who moved away and one who did not comply), leaving 38 patients who completed the scheduled protocols for the trial (dropout rate 15.6%).
Sample size calculation
The variance in VAS for pain intensity between weeks 0 and 3 was chosen as the primary outcome for the sample size calculation using the one-way ANOVA model. The mean square of the residual variance of VAS scores that included all patients and adjustment of the baseline pain scores was estimated at 4.09, which can be converted to a SD of 2.02. Given the effect size of 0.319 with all three comparisons, the sample size required to detect this difference at 5% significance and 80% power is 33 patients in each group. To allow for loss to follow-up of 15.6% based on our result, a full-scale trial will require a total of 120 patients.
Pain intensity outcome measure
There were statistically significant changes in the VAS scores between baseline and each point of assessment in the three groups. However, ANCOVA and repeated measures ANOVA did not show significant differences in the VAS scores between the three groups (table 2, figure 2 ).
Pain-related questionnaires
All questionnaire data are presented in table 3. The NDI scores assessed at each time point compared with baseline were significantly reduced in all groups ( p<0.05). The changes in BDI and EQ-5D scores differed in each group, while the scores on the SF-36 questionnaire did not change significantly at any time in any of the groups.
Adverse events
Participants were asked to record unexpected events during treatment in the subjective answers. Acupuncture and NSAIDs were well tolerated with few adverse events. Only one patient in the AN group experienced a skin rash and burning sensation that was deemed unrelated to acupuncture or NSAIDs. No serious adverse events were reported.
DISCUSSION
This pilot study provides useful data for the design of a full-scale trial on the effect of acupuncture with NSAIDs for chronic neck pain in comparison with acupuncture or NSAID treatment alone. With regard to enrolment rate and dropout rate, 88.2% of patients consented to be recruited to the trial and 15.6% of participants were lost to follow-up. We also found that a sample size of 120 patients would be required in a full-scale trial. Although there were no serious adverse events, the sample size of this study was so small that safety should be carefully considered for future large-scale trials. The evidence from our study suggests that this recruitment design is feasible.
To date there has been no randomised controlled study combining acupuncture and NSAID treatments for chronic neck pain. Two systematic reviews of nonspecific neck pain reported that acupuncture may be more effective at reducing pain and improving quality of life than sham acupuncture or drug treatments including analgesics, NSAIDs, antidepressants and muscle relaxants. 7 22 Only one trial comparing NSAIDs with manual therapy for the treatment of neck pain showed that osteopathic manipulative treatment resulted in positive pain reduction compared with ketorolac tromethamine (30 mg). 23 In such an ambiguous situation, we planned this study design based on the assumption that acupuncture with NSAIDs is superior to acupuncture or NSAIDs alone for the treatment of chronic neck pain.
Although the clinical outcome measures used in this pilot study were intended to detect specific changes, there was a statistically significant reduction in pain and functional recovery in all three treatment groups when baseline measurements were compared with each follow-up assessment. However, there was no distinct difference in the size of pain reduction between the three groups. These findings are contradictory to those of other studies in which it was reported that the acupuncture effect may be facilitated and/or enhanced when combined with other treatments such as NSAIDs and muscle relaxants in patients with osteoarthritis, low back pain, fibromyalgia and tonsillectomy pain. [24] [25] [26] [27] [28] [29] One theoretical possibility for the similar outcomes among the three groups in this study could be that the analgesic mechanisms of acupuncture and NSAID treatments are similar in patients with chronic neck pain. Traditionally, acupuncture has been thought to stimulate the small diameter afferent fibres that activate the descending inhibitory and/or diffuse noxious inhibitory controls in the CNS which then reduce the pain signals, inhibiting pain discrimination and perception. 30 On the other hand, NSAIDs exert an analgesic effect through peripheral prostaglandin synthesis inhibition as well as various other central mechanisms. This central effect is considered to be the result of prostaglandin formation suppression within the CNS and the central action mediated by endogenous opioid peptide. 31 As the first study of the effectiveness of acupuncture combined with NSAIDs on chronic neck pain, we are aware of its limitations. The first limitation was related to the blinding of the study. Since it is impossible for acupuncture practitioners to be blinded to the acupuncture intervention, it is much more important to blind assessors. The second limitation is our inclusion of patients having a positive belief regarding either acupuncture or NSAIDs treatment, and therefore a future large-scale trial should consider including a question as part of the screening questionnaire about patients' expectations regarding each treatment. The third limitation arises from the duration of the study. The effectiveness among the three groups was compared for 7 weeks after the baseline measurements so that long-term analgesic effects could not be investigated. Long-term investigations using a different study design are necessary in this regard.
In conclusion, this pilot study has provided the feasibility, safety and sample size for a full-scale trial of acupuncture with NSAIDs for chronic neck pain in comparison with acupuncture or NSAID treatment alone. Although preliminary, the finding that acupuncture with NSAIDs provides no greater benefit than Figure 2 Changes in visual analogue scale (VAS) score for chronic neck pain. There were significant reductions in pain intensity in the three groups at each point of assessment compared with baseline (*p<0.05, **p<0.01) but there was no difference between the three groups (repeated measure analysis of variance, analysis of covariate). AC group, acupuncture treatment only; NS group, NSAID treatment only; AN group, acupuncture with NSAIDs. acupuncture or NSAIDs alone raises questions about the mechanism of reciprocal action. Further research is needed to determine the relative contributions of the physiological effects of acupuncture and NSAIDs. Additional studies are therefore expected that include more control groups and conditions to identify the detailed mechanism of action between acupuncture and NSAIDs.
Summary points
▸ A pilot study was performed to investigate acupuncture combined with NSAIDs compared with acupuncture alone and NSAIDs alone in patients with chronic neck pain ▸ A randomised controlled trial is feasible and would require 120 participants ▸ Significant changes in pain scores were seen, but with no differences between treatment groups
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